Oxidases and reductases are involved in metronidazole sensitivity in Helicobacter pylori.
Helicobacter pylori is a contributing factor to the development of gastric and duodenal ulcers and some gastric cancers. Some therapeutic regimes comprise of a number of components, one of which is the antimicrobial metronidazole. A problem with these therapies is the increasing prevalence of metronidazole-resistant (MtrR) H. pylori strains. Several resistance mechanisms have been proposed, and this study addresses the 'scavenging of oxygen' hypothesis. Spectrophotometric assays of cytosolic fractions indicated that metronidazole-sensitive (MtrS) H. pylori isolates had 2.6-fold greater nicotinamide adenine dinucleotide (NADH) oxidase activity, 34-fold greater NADH nitroreductase activity, and eightfold greater nicotinamide adenine dinucleotide phosphate (NADPH) nitroreductase activity than cytosolic fractions from matched MtrR strains. Electrophoresis of cytosolic fractions in non-denaturing gels showed up to 10 protein bands when stained with Coomassie blue. Activity staining of non-denaturing, non-reducing polyacrylamide gels detected NAD(P)H oxidase, disulphide reductase, tetrazolium reductase and nitroreductase activities in the protein bands. Oxidase and reductase activities observed in a band from MtrS strains were absent in the corresponding band from MtrR strains. This band comprised at least 13 proteins, and the major constituent was identified as an alkyl hydroperoxide reductase AhpC subunit. The absence of oxidase and reductase activities in the band from MtrR strains indicated a correlation between the activity of the proteins in this band and the metronidazole-sensitive phenotype.